Maize cytokinin oxidase genes: differential expression and cloning of two new cDNAs.
Cytokinin oxidases (CKOs) play a major role in the regulation of hormone levels in plants by irreversibly degrading cytokinins. Two new cDNAs from maize (CKO2 and CKO3) were cloned and CKO activity of a recombinant CKO3 enzyme was demonstrated. CKO2 and CKO3 encode flavoproteins with 93% identity among each other compared with 45% identity with CKO1. The respective genes were mapped to BIN 3.05/06 and BIN 8.06 which belong to duplicated regions of the maize genome. For a better understanding of the role of CKO2 and CKO3 in maize development, their expression profiles were analysed in different organs and during kernel development via semi-quantitative RT-PCR. Different spatial and temporal expression patterns were observed for the two genes, as well as for CKO1 and two additional genes CKO4 and CKO5. CKO2 to CKO5 genes were mainly expressed in vegetative tissues, with unique expression patterns. CKO1 was most strongly expressed in the kernel. All five genes were expressed at early stages of kernel development, a period when a peak in cytokinin levels and a high cell division rate in the endosperm have been described. However, each gene had its own expression profile with a major difference concerning the onset of expression.